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(54) ANTENNA SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
system with excellent manufacturability by realizing a 
circularly polarized wave characteristics with a 
comparatively simple configuration. 

SOLUTION: A plurality of dipole elements 2, 3 are 
arranged along a transmission line 1 at an interval of a 
logarithmic value. The dipole elements 2, 3 have a 
structure of inverted feeding with each other. The 
transmission line 1 comprises parallel two-wires, and 
the dipole elements 2, 3 are disposed while being turned 
by 90-degrees difference each clockwise or 
counterclockwise when viewing from a feeder side or a 
termination side. 
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[ wmm i ] mmmizWi ~> x mm jk-^x v 
fcimvmfrh&x .^rnvt ?ziz*em o izwx 90m 

[IS;£JI2] Sv^flDa^iiatca^iyfr^ii*: 
S 1 *$ «fc l/S 2 <7)l^*«« *«* , 

i^saaM&flWMf 2 fries 1 cot^«*s«w{3 

frie? w^-;ni/ voh^i^-m fries 

o. fries i coi^^*»s«o*'i:^tcM i-tsseg*** 

ffia^^-^xi^y hwm2W^;u-7"{i, fries 

fiiasi^ttffcS^^gfffcraLT. fries 1 

frie^w ^hhp> yh«^3«^i/-7ti, fries 
o . fries 2 nmmfogMn ^mzm Lxtmizim 

ffijie^W ^-/ni//y hcom4<7J^-7-(±, fries 
2 (Opmf*S«om^^H± lzy°>J vhjpx^ix. a 

-5 . fries 2 »m>»kri lt , mm 3 

frie^ ^-;Pxi/^ v h<vm 1 im/mseo^Jl'—T 
ii. ff IBS 1 <7)t$^;ft:^£>— ^c^LKtftfttfiJtts 

frie^ /px 1^ yh(om2axx/^4. <r>y)V-~r 

<i. frlBS 1 <o»«fM^^fi^&rfcRtf fcftfcfi 
[ fS^JH 3 3 mftaS 2 oRttftgHKU „ 4»C<ff«) 

fries i o»«flsa«*i, + 'Mhwhwe;* d * m=*p a 
sn. iw8e»2o»«#a«fc:*ruTiS3rt4J:^Ka 
<b titc z t * wm t -t & mxm 2izhm<ot> 

[ is* jb 4 j fjt azmms&wn 2mt. fries 2 

BWHcSKOfltSiOt^^fiSr^t-ikkfct:. ffle 
»10^««tR»flC8*l<flK:B8LT«»l*lU'S:^J: o 

izgmztifczt zw&t^- &mi&T%2 4/n4w««3 
tcie$8wr>-^^^s. 



[ if^ 5 ] BuiafEi^ss&^ff 2m±. tuias 2 <o 
fjia-tf am. fne^ ,+r-^xi^ >- b kfriefEi* 

HS& 1 <3««»fc:*- ' <- 7 h fliafEjM^ISSO^ 

3*313 fciesjcory-f-j-gs. 
[ flh^qf 6 ] ffiafEi£iii8&w¥fi : 2 , fries 2 
mm,&m&mz timmnjgnmz^ l s fries i<o 

»W<MfeK<?5»8*|6ifc:lWLTffl»itl-r4 J: d (c@BS? 

frief£3^f&{i. aWJ-Wt:fl«Sr*L. 

f)iaO^{±. fIIBfE^iafSi:frieS2colSm^®BLJi(; 

£o<,z&fSL%titizbzimb-tz>m3<T%2 ztzimx 
rn3tztmcoT>7~rmm» 
[ m-$m 7 ] fne(EMiiS8(i . s# wtc«MH«y was «: 

fjiafifflw^i. mnyj x-ns3:\sj*yhco&«<r> 
mizmm^ tifz ztzmmti-z. mmm 2 *> hm^m e 

t fs*« 9 ] fjie{affl«fjffli^« . mtmz 
txtizbznwib'fz. 7iztm<nT>T -mm. . 
[ sw< js 1 0 3 fries 1 a <t vm 2 coffim¥&fo<o— 

&tti-&zb&imb^&m^ifrt>n$&6&x' 
[ 1 1 ] files 1 a i vs 2 c7)t smtiss^o— 

If^TI 1 0 (clBK<7)T yf . 

[000 1] 

xtfflmmmzmwztitzmwyj --k-^&xu^ > 

h t-T^StfiJlWr 7ft (Log-periodic 
Dipo I eArray : LPDA) tzmL. fttZffi 

mKffif&TFimmmzTii&b L^ryft^tcit 

[0002] 

[tefWSITT] HI 2tS^h^«"7 7->X ( J. D. K 
raus)ftJ:S rr>'ft(S2SBfe) (ANTE 
NNAS-Second Edition-),?^ 
<Vt)U (McGrawHi 1 1) s 1 988*j C0S7 
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0 8H<7)I2 15-1 3^##fc LTie$8?iXJt— JRW^r 

L P D A<0«j££ 05W)C^-r#fffiHT* & . 

[00 0 3] Hi 2£;BvvC, 3 Hifft2iliJ; Offi 

%>« 3 2(ifKiiW3 1 izm-ox*m.fflMMzmmzti 

tzWkWA > V X'h <0 . 3\<F> 

*&mas4o*3j;yf?^ (H^-ti-r) fc^iiLT, lpd 

3 2»i, LPDA3 3tfOXU-^>-hi:D?(3ixS„ 

[0 0 04] {We, HI 2^LJt-JRW ; 2:LPDA3 

[0005] ztuzj:*), mmztvtc.yjx-^i'* 
yy-3 2frt> m.nw&<7i^M -tfm\ s ft & . cot § . 

IifS£ftl>?Mtf , -^xl^yb3 2(ij\ f-^xi/^ 

[0006] ttz. mrnmza^x. mm-tz&yjx 

-)]sX.\sX>V3 2tf^mzW®&n.ZixhK.tb. Wfo 

a. ^\,zffls\L*tv%fr'>tzmm&. <ss«»3 \<r> 

[0007] Z\cr>& d&LPDA3 3tC&tvC<i, telfi 

/uft^^oci^yhtfj&jgSft, ^fcr&Sfc^ft 

T. lift, ^-f > b CiiWi 

*ftjfrr & z t if*s&xh & . 

[0008] tZhX\ 01 2<7)«J;'3 : 5rLPDA3 35r 

m^x s n««wesr*t & «t ? tniijs-r4;fc*>ictt. 

t£3fcfctLPDA3 3 ^Sl^ffllv&sfc® -f& 

HI 2tC^b7tLPDA3 3t^L'C. *W 
;l/xp^ y h 3 2WffJWj[*j#'lS3tf & LPDA£fiiJi£ 
fflSU iilS:LPDA3 3 fcffl0OTffi*»oJ: 3 t=« 

[00 09] HI 3{i2§^ : FtfOLPDA3 4*jj:t/'3 5 

* m*&frttttB£&fttoizjfrt®mmTt> o , ^ t 

^.IfWraaa 58-60802 #&$BK!e®;*iX*:S;&tfj! 

[00 1 0] HI 3Ci5^T. 34liSl«LPDAT 
#>•). f53t^8§3 4 aiiit/y^^-^XL^^Vh 3 4 
btiO«l*S*ltV%4. 3 5(iI2<OLPDAtl> 

h3 5 bfcJ:91IUa«Sft'0*&. 
[00 11] #LPDA34fcJ:t/3 5c9M#<7):JM;K 
-;HW7h34b, 3 5 bll SV^fcfiSSMRfc* 
S. Pf#<0f5>*i£B& 3 4 a . 3 5ali SV^fcSf 



j8rt& J: o tzWMZHX v *4 . 
[00 12] S^lC mi«0LPDA3 4i:»2tf0LP 
D A 3 5 t OWSfifflU^ 9 0 JKf=»}&t4 £ t Iz X 

OiZit&ZbtfX'ZZ.. 

[0013] LfrVZWC HI 3^L/SRiI*«ptt 
SrWT'S.LPDAffi^i. 23R^OLPDA34l3J:tf 
3 5£ffi^fcitTfflVvt^.g><?>-T\ ABB***!*?* 

[00 14] 2fflc7)LPDA34fcJ;I/3 5 Srffl 

$>0, fekilo^lSiKTfll^tJttLTt. 

[00 15] 

i^Lh^cfc d PJ«»«ptt*^rt-6flWt (H 1 3 #88) 
|B]a2^cOLPDA34iD < f:t^3 5Srffl 
i$->VX.V* >-K34b s 35b ffMS&m 

[0016] St> 2tmPDA34fcJ;t;355: 

it. Mm$$ s $&m%s%t'z&m.®mzm?>-&ts-&mtf 

[0017] z\cr>&Wlt±Ml<r>j: 3 *RHB^i*«fifc-ri 
ftftC* $ tit: t, OX- . nilWWtt* JttRWfB^flBR 

[0018] 

issu. BTmmz&^xmLcr>y-i#->\sx.u*>h 
tiwmmmmzmwzti. io, ^,tr-^xi^^>-h 

ijcnxhh. 

[0019] I^itlSSTVftJIBl 5 

c > 113c-?- ^ x o izm A-^hit h titzw. i a x 2 <n 
mrnmm. &m*. . eauswKvpff 2 «« , * 1 ^mt 

t^r4J:^(ciBS^<x. r-f ^-;L-x^>- v<nWi2<r> 

^ 1 <r>y>v-?'<nnmm.x\ xmztmffiitK&x 



lt, w3«*^-r«iflMflarc* x£tc*t*tt«4: 

Ztitzl><?>Tfo& . 

[0020] Z(om^zmhry j r-tms<om2 

b £ W L - mi OffiVttKKM: . 4"^**^ 'J » b C» 

[002 U &tz. z<?>mii,z&h7>T--)-giWiP>mm 
mz^-t&ttiiiz^ wiinmmmwLnmz-ftmzm 

[0 0 22] ifc. - ^%Bfl £{8 & T >" ir -?-i£S<0<S£ 

ss^to 2 , m 2 (omrnvmuom-z x o t jkv ^ 

[00 23] ^S6Bjjfcffi4T>x*«SM>fi3* 

WWW 2U(i . m 2<7)f#tttS«69«$ t {lOTHS 

wl. flgwi, ea«»i:ai2^)»wflca«uit=»Jt6 

fi/c^ W *r-;Pxw-^< y h i: ^S8HSK=»JE^4 J: o tz 
[00 24] ±tz. z<v%fflliZti,&Ty J r-fim<?)mm 

[0025] i£» i<ofEBJK:ffi*ry^S6!Botlffl 
tMUPffitt, fS8liHK0<f £>h§ < LtzKVtimzJ: 

[00 263 £fz. Z<nmitz1%&T>r"i-&&<?>im 

mmmt. mi^z^^m^titzh^x-hh. 

[00 273 *fc . i^JfMHfcfliS T y-r^B^SI 1 
[00 283 ifc, w^HjjfcffiiT^-f-S&H^flll 
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[00293 

[003 0 3 EllCiSUT, lliffi2SCJ;')«J 

tifzimms&x'h*) . $fe»*fc:*fr«tt 4 u 
[00313 izmm i±fctt. is«*4ii3&»^«tw8 

fcJ;tXm2co^'f tfWUxw-.* > h 3#>\ ttRfflJWHfc: 
KS£itTt*-&. 

[00323 ffSKO^df— 7l'X^yb2ti. — 
*">f *f-;^B!l2 a i: . flfctr<0:JM #-/WfrfflS2 b fc C 
iOflWfc&fiTV^. m2<50^* , -^xl^^ 

-^M"«J 3 b t j; 9 If V ^ . 

[00333 aiO^sK— ;PX^yh2i:, S2«D 
/•f^xMyh3tli, #1. #2. #3. • • 

• TW-toic <sHiSS&i<o*&«gB4ffli5&»^. nr<5:tc 

[00343 ±ia<7)fEmSS 1 . mi *SJ:tf!fS2<or-r 

[ o o 3 5 3 jxic. ia i tc^ u/i z<rmwr>mw>&m 
eiM^gfg it&y-i x->vjl. vtvvi. st n&wm 

[00363 /it^tf. Sl<7)^^-/l/XWyh2 
(#1) t, mzm&-t6&lcr>yj7V:->ux.U*yb 
2 (#3) ili. S^teafflTHtfRSiiSiSKftRS 

[00373 f =S:^*> . *&€SS4 «*>fe*fc«^. 4 
•f, #1 (f l^^xi/^yh2) CULT. 

^-/Pn-WI 2 aSrfKiMIISS 1 CO-^i^fS 1 a C« 
« L . Wi<n>y-i 2 b J-ffi^USS 1 b fc« 

[0038] t?t. mi<r>y4i#-)V3L\sxvv-2\ l zn 

> h 3 ) C09LT. -^C7)r^ ^-ywn-ti 3 a ^JSJfgl 
a (cflSR L . m><r>*TA #-JU*M 3 b 5ri^S8 1 b (c« 

[00 39] mz^ #3 (^KOf'f^XU^yh 



•f&. cixtciO, #1, #3<o*i<o^^-;i/xu 

[004 0] N&lC #4 (m2<30^^-^XU-^> 
h3) Koivct, — 4 tf-ilsftmi aSr^SSl 
b fc««U flU^fO*^ ;ir-/WtW3 b 1 a K« 

ZtllzX*)^ #2. # 4 OJB 2 W^-f jK-;PX 

[004 1 ] SttC. #5 (il^>f-f-;Hl'^> 

b2) Ko^Tti. #1 ( IS 1 <n¥A i$—iVX.VX y h 
-A-xl^>"h3) toWCli, #2 (m2<0^--K- 

ivy.v^yY3) tmmizm&smitemmLx^K. 

[0042] 4o«orW *r— ^xMybtl 

< . 6 1 , teitHiK 1 Oj&mgB4 m* 

9 tEHR 3 •£ 4» 1 L T ^ < Z. t tcffl 

[0043] ft 1 cor-f ^-WV^ > h 2 

fc, &2cr>y4#-/\sx.i'jtyh3b<7)Wf*iT* zti? 

h$m-th?4x~>vx.is*yYi±. s^fcraaajBss 

*U lo, -en-fix«?'lrtT^ffl»iWtc^'f5K-;Ux 
1^ ^ >- h miw. S *rC ^ h t\ t lz% & „ 
[0044] Lfc^ot, !&«|54!&»&fis*l/C&JfcJa 

1 or -Y ;K-A-xv-.x >• r> 2 <£lfft 2 m^-f tfWLx 

[004 5] ;«ot^ fr^o^dtc, si^.-k- 

/Lx^.xyh2i:, ®20y^-+r-;Uxl^^y h 3 t 

tt^-yoftfflte, 5^{C9 0JK-Tix^„ ifc, 
LTS)*-r^#r^^-^xk^>-h2. 3<i, 

[0046] Ltitf^x. micoxd izm&ztifz&y 
nmmmt^-rhzttz^^. *Jt, ;<ot^ 

4<0^ri6if5:&. 

[0047] ;<0J:it:. lfg^OLPDAtC&^T, 

<a\ *s«a4Hi6»/9*T. mac 9 0*4^* (**:«:£) 
LTafflisM»-eja«-r& J: o izmmk® 1 tsftt-r&i 

fc£J:9, P3«*1*tt**^-&««*l&«»4*i»ifc:»c 
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[0048] Ltzifi-oX, feXm (EU3#Sa) fcJt^ 
T . flUaWWJItTS* fc=5r0. HAMS* 5** i t 

[0049] $£>C IffWLPDAtMt SCli 

a*?* sot, %mu4 «t o tf^ciES^&^miH]gs 
^»ft4«e«***<. ryr-i-mw.t:®mi,zffitfz-f& z 
[0050] rnmcomm 2 . . ±feioto^«i 1 t 

[0051] UT, #r^f -tf-^XW^ V b $-i^m«ss 

[005 2] H2(C*jV>T. 1 1 \tm 1 <7)pm*S«. 
1 2liI2 ^IMMSt* 0 . «-tmif*S^ 1 1 *> J: 
V12ti. 5^tciB3^rsJ:oKffia§itT^S. 13 

« a Ftf2iB*»fe*4eHua» , r»o. wmiztemM 1 

7£WLTV>&. 

[0053] fS^S& 13tt.»l Of^«#:S« 1 1 CO 
*«I8M«* 1 «tttttt*K 1 loff$^LTPiSI$ii 
[00 54] a2^iJV>Tti, m 1 OfS«f*cS« 1 lO 

iffltffltr 'J >- bMJLZtitziKim& 1 3 1 , 

v^-yyx'irsLx^h* 

[0055] -u. 9s i commtewfii 1 1 coTsom (0 
nz&^xn. mmm) izrv y btttzztitzimms 

13t, dtv(c«^Siil.r'^^-yl-x^^>-M4i: 

[0056] 1 4\tV4 X-iVX-U^yVXh 0 . #1^ 
11,1 2WMM±lcr U >- h jDIfci 0«fi£ 

$n-cv^. i 5iisw=ra— ¥ffi±fc*ifcia**ii 
m^-mn^t^zx vmsmizmmztLx^z. 

[00 57] 1 6<iS:v>tC*t|6jB±(7)S)§fEj||ifafSl 3 

[0058] H3{iH2F*]O^lC0|^fl;f*:S«l 1 fc* 
2cO|Sm*a« 1 2 1 tfflW'Jfcl^lllUfcttJBtSrrTSH 

HT-j>&„ 14 (a), ( b > am 2 pm&mm 

*15, 1 6fc*i»t4KrffiiaT*6. 
[00 59] H3*>J:VS14tct>V^T, 18*SmiOPI 
m<*S«l 1 lzWt J thtltz*)V-*-H>^ 1 9»i^20 
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[ 0 0 6 0 ] x 'J 7 M 9Ji, #I^mft;»g 1 1 fcitf' 
1 2^li^^-ti:^^(cfflv^ix. SSl<50f#t#*& 
1 l<?3+'t>gP* s »ASixl>o Kfc. !22Hl4lc^t^ 
•I cD$tmc?>m&cDBB 2 iz J; 4 T 'J y h it LtzTyri- 

mmcom±mmiz^xmm-ti. . 
[oo6i] ar. m i iskvmzcommk&u 1 1 . 

1211 $20SMKttSftl 2tCtftJt4>^X'J y h 1 

9 fc»l <ott*tt»« 1 l«:3£U&tMfcte«J: l J«l*£ 
h-$t>ti&. Z<r>t ^S$l 1 s 1 2{iSv^cH3c 

[ 0 0 6 2 ] mi <oI^«f*c»« 1 1 WMlC^a 
««S<xfc2*R^)eafi»»l 3{±. ^-fsK— Aotujrfy 
h 1 4 fcoTOt IS 1 cot$m#»£ 1 1 <0 

jp*^ri6l(cWtTW*tlfilL'5:^J:-5fc:E*SiiT^4. 
[0063] fsiMISK 13 t? 4 -X-fVX.\/X y h 1 3 
kaWS«««W-*«li«BJrl 5 (04 (a) #B8) (CtJ 

nt(±, ft i ottitttaEtii i i±ic«*s*uteas«y» 

1 3k, JB2attttttX«(l 2JiCfflj£3*l*r^;i?- 

[0064] — 2r, SiHUSS I3k^ drwui/^y 
h 1 3 kjWfflS»«L«r^J8«»9rl 6 (134 ( b ) # 
BS) tts^-CtJ, £&|ftjKl 3fc»2tf)iJWStt*«l 2 

±lct$lft;**Wc? W tK-^xi^ y M 4 k 
Jttf)WS. £5 1 co!#ttffcffiS 1 ltfOWS^f-^flffi 

[0065] <e.r t\ mi <?)f#t;{fca« 1 1 kx/i/— # 

I 3b? 4 ^-Wl/^ y M 4 k Sr^Ba^k'-CWmW 
[00663 02 ~04 (C^ LtiZCO&tyomt&CQBm 

2>,z&hnmm&&* : frthTy'r-*mm.t lxcdmie 

[0 0 67] CCO^. Ty^3ffif#2o<0SNK*» 

x'&m-tb z t zmfeLKm-stz, mrmwatifim-mb 

[0068] ±fc, LPD Affl3&P#tttttt&K 1 1 . 
1 2±fc«j*$*iT^4 £mim<7>%r& k « 

-/kftfc J; 1 3 <0l!«6*$rJI 3 tfSISlffiffiO 

[0069] $m<7)Wm3 ■ =3rfc. ±ieHSfi^ff^2T" 
<±. 2f8<0fx)*tftHt 13SS51 *0f»B;f*;gl£ 1 1 S 
^r|flJtlSILTffl*tr6)L ! Srv>J:a^ffiSLfe* t . ejHSIS& 

k r-f ^-Wl/^ y b k OT^RUiaHiSrMflJtcStt 



[0070] ur. iKTmrnzmnfagfacomz-xfatz 

3 tcov^T ttW-r* . H 5 «iO5HB«Sat<0JKB3 1= 
T-$>0. HfTSaE (H2~H4) tmmohcoiz-o^xii. 

[007 1 ]I5CfcVi-C. 2 1 JiH? 1 C0f$«ttfflS 1 
1 IzWM ^MKtl)') . mic0^«**«l 1 

fei*l§lS&2 l<0«ti. tt£LT 
tL«a$2<0tttttt^HRl 2c7)ff£J:t9iJ£<t£5££ixT 

[0072] 2 2«ginsaK2 1 <o— mzmwbtitiif 

1 k *-/l/Xl/^ y M 4 k ^x;U-^-;l- 1 8 £ 
^Ui&MS&Kfctvt, fS^S&2 1 k^-f-^xu 
^ y hi 4 k * i; F* L ^rv ^ J: o IzBf&ZtlX v >!> . 

too73]»;i:, 0 5 izijk c <7)$m<omMmm 

*««1 1 . 1 2 <^!^-£;b-tMj , fc«tt/. A)V—fc- 
;H 85:^$^ofE)*ISS82 lt^^xl/^yh 

1 4 kafttt&i sicov^-cw. JJESat«JKB2-ca 
0=5: cot-. ;itli**ti. 

[0 074] ^5t, Rll^WttSrWr-Sryr^Sk 
LTC0t&#. fc-fct^ «mf4^E«l 1 , 1 2±.izry 
^mWZB&LLtcZhlz£&ftm%)$:-o^X\±. ±Mi 

m&<nmm 2 xw<-tzm 0 %<f>x\ zzxu^-t^. 

[0075] .r oif^r. m 1 <7)i^««sS« 1 1 cowstc 

««sn^eaaw» 21(1 mi otmfcmm. 1 1 oji 

<0ift»t<b^af^i3V^T . y-f *r-;Pxu-^ y h 1 4 

[007 6] ^IT. fSMiim2 1 _h(C|gtt htitzlr? 
>J^22lzXr>X^ ^^xMyM4t«0f* 

[0077] W\5cr>J:olZ. fS*SS82 15:fi|)£-rST 

ff2Hb&»asi<?5««fls»iKi i<o«s^rmtwLTffl« 

(6]TS £■ o izmfcth Z k (= J: *) . fra^Sfi 2 1 CDfraH 

[0078] Hificojg©4 . =5r*3 . ±Ml9mcoBM 3T 
ti. fSI^S42 lcoiWSrm2(Oi^««sa«l 2tf0«$J; 

;H 82r^L^^SeC«iSLTfE3mif82 1 ICftS^ 
ISfmtS - . 2 1 OH* m 2 Of^mttSlg 1 2 60 

ff3fcEIH*fc:R5£LT«>«fc^. Cl«0**^-. H5C^-T 
J: 3 0 g& 2 2 5rlS»t Si&SSifcv \ 



[ o o 7 9 1 jar. i£smMcr>t&zm2 nwmtmm i 
m i 1 1 z^^mmxh <o % ( 0 2 

[00 80] 06(C*3^T, m 2 <7)IS««5®« 1 2«HU 

1 8<D{iLmzmi btit±imm&2 i<7>agrc*>9 . * 

[008 1] "f 0i*3*Ut: i 3 (C» 3F*=I 

mmm^mzLx^. 
[0082] mz. zvmiwm&nwmiizx&mft 

*£*>-t!:;*j\ fcJ:lX. X/U-*-/Ul 8£tf-£3rWKi* 
SSSS2 1 k/'filf-iHWVH 4i:tf>&*3E3Bl 5lc 

[0083] Z<WS&. &3mM2 1 OiRHfitt* B3S 
irRtT&O, XlV—fc—tV\ 8(r>mmz\Zfi~3M$t,2 

1 tc««s*uta« 2 3im» ktix^hvrc . -r^v 

SP2 2 <05#B3> Srfsi*l8S&2 l±fc»»*4£i:$: 

<. ^^Huwyh 1 4 k&mm&2 1 fc^T^ 

wed tizxhftRm&iz-o^xa. ±.i&mmm 

[0085] rcoj;otc. &mm2 \<rmk%2<nm 

mm2i±.(,z*r?'vu2 2zm?&&&tf%:<%&<7> 

<tmzzt>iz[&)±.2-£&zttfx'zz>. 
[0086] %mcr>mm3 . ±a&$fanmm 4-c 

{i. fSi**8*&2 l«0^*W(H*s fl»2 3«:ltfcirVtH« 

iajDLTtj:^. iar, eas»»2 l^-astcffifflww 
mzmitz z cr>%w<n>wib<vmm. 5 ^x mvn-t & . 

[0 0 87] 07«:.r<^?&BJ^5liS^S5k:J:&m 

1 1 *^f ;s FffiiaTj>o, ffir>£ (02-0 

[0088] 07(Cfc^T. 24(if£jllMK2 lOJfc* 
4ti. f5i*iffcS52 i<o«&||j54Wfc:/jNS<Lfc<W : ii«B 
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[oo893I27coj:3k. ismmm 2 1 icteffissw 
®2 4zmihzbizzt). im®&2 i^ztehtm 

§ > icK&rfwrt h z t * { -c# s . 
[0090] — «e« *ut^>iwff*nfli««:W&fc«>K 
w&i-&2^cDmMffiWL<o&m*£.^iz9om-tti 

SB241CJ; r>XMffl)ti i Fthti&. 
[0091 ] l^t, tlfflM«S2 4«0*&fc:J; 
0. r^-K-^xM> M 4c0fflj®f4ffl$:pliiS-ri> l I 

miknnmmy&.tt-?hc\ktfx'%h. 

[0092] $m.<VBf&6 . ISiMMnm&SX' 
2 4 £»J£ L/c*»\ CLfflSiJffllgP 2 4 i: |3Mtf>«f£2-*gfr 
[0093] J^T. f5iMi^SS2 1 <0-»ettffaJ«:»»t 

<7tfm<r)2mcvBm6 izi. z>m 1 ommsis 1 1 2:^ 

[0 094 ] 08(CfcV^T. 2 5 Uea»B 2 1 WJ** 

4«oitifci5(t'?>tL'rv^. 

[0095] 08?) J: d 13, gj*IRSg2 1 te*#Wfctt 
fi=gC2 5$rig(tl»-ttrJ: 0. KfiSP2 5«Ji$ (JfitT 

[0096] U^T, 4£*?8S 2 5 <fc 0 r-f 

xi^p<^m 4comm®M*fflWi~r&z\tifiX'%, mm 
[0097] mmnmmi . . ±KH)5£^^2— 

6 Ttt. ^T^^>f *r-;Pxl^^ >- h 1 4 * H3«Wfc:» 
fit L/t*^ -^c7)iSmS«±?)r-< itf-yuxv* >- h 
lc*f 0 fttf SB ^fSttt i J: 

[0098] WT. y-f--K-;Pxu-^ybcT)— gBtctffO 

dwTii, S2^p«#:S«l 2±fc»»tfeilfc^ 
-f *f-^x W ^ v h 1 4 £ **54«dfc«W3fiT*f 0 ffitf tz 
t$r&tz^Xffl9rt-&. 

[0099] m9&ZV>WW0mMC0J&1&7 tz J: •5.#IS 

m#=s«i i . 1 2£^-r¥H0-es>D, fra (02- 
08) tmmcoLcDizi^xiz, m-tt^zttLxmm 

[0 1 00] 09tC;BVvt, 2 6 1211 2c0i$mtfs»E 1 
2±(ClStt^>^^M ^-;nu^ > bX'fo 0 > 4>*^ 

tf-)Ux.UX V V 2 6 «4. t fSS&S8 

[0101] m^<0J: 3 fc, HKtC ttJt?)^4f^R« 



« 



9 0 g~Tft T ^ & Mgifib h . 

[0102] U>»L3r#4>. a*. SI 1 1 
l±{c|^t^ii/c^*r-^x^^y h l4fc, Sf5 2<7) 

[0103] LfctfoT, &&jg?£&T-OiSf1^::«g-r 

[0104] ^zx\ t:bz.&m2<7>mmt¥i 2±izm. 

Wtititzyj x-)V3iV* y h 2 6<r>£ d iz. 

)\,x.v*>h2 6cr>ip&irT5Lzm Y )Mfx. yj-x-iv 

xl^* y h 2 6<Offi»<iffl#fc£A>U5;&l£S&2 1 
[0 10 5] Zixlzl:*)^ ?->(tf-j\sX.Ujtyh2 6fr 

^(ommw.cois.m^-r^-tz t tfx~t> . m 1 cr>mmik& 

m 1 1 ±.WA ^-/Hl/^ y h 1 4 ^£<OjfcSfi£<0fi[ 

[0 106] i>*>^>/U ^W--K-^x^^>-h2 6tfOST 
OtfiffSMi. &^Mcr>Mzi/7 h^hm-SlzmiZZtih 

tcor^<. emss2 lco&msra^K-^-rj: 

[0107] *)fc. g2^ffiJl« 1 2±<7)*"-<f 

«S 1 1 ±<r>^A ,-K-zUxi^ y h l 4 tcjrf 0 Mf&£ 
J: v\ 

[0108] £ lz . 0 9 £^ L>t«* UtfkOtff 0 fltf 
SfllcJ^T, y-Y.-K— /Pxi^;<yh2 6C9lSftB£T 

laiocoi^c, X^yhftHcifrOlWfTi, 

[0 1 0 93 121 Ofcfcvvt. 2 7l2fS2<7)l#tttg«i 

1 2±^IStt^ixityW^-^xwy hTftO. 4m> 

ssufc^-cx^y hff^iftoatf ^fiT^i.. 01 oco 

[01 10} jUfc<7m<g8. ±IBS|]|£<7)Jf^ 7 T 
ti. r^^-/ux^p<yh«-gBtcM0WfgP$:iS(t7t: 
#\ y ^*r-^xi/^>h^$-se : if® ; Kt-fi5^LTi) 

[ 0 1 1 1 ] wt\ -*<m , mmw.±.(r>y a ,-k-^x 
v*yv* msBmzm&L lkz ^m^mmcomm 8 

(co^-C^-r^. ^d-C'(i. SB2cOl#g:tt3£«l 2± 

[0 1 1 2] HI l«i-r^3B<OS)5fi<7)^RI8tc:J;&m 

2 <7)I3«fr^K 1 2^^-T TMHT J) 0 » 1?Ti£ ( 0 2 ~ 
010) i;|3]«?COk<0£-?V%T{i. R-tr^ft LTp 
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[01 1 3] hi 2 8nm2cr>mmikMm 

1 2 (h>titz ?A --K-/U-X u- ^ y Y Tb 0 - ttfir 

1 vwmmmz^x *i , m& t mm^cox- z z vim 

[ 0 1 1 4 ] Hi 1 co x 0 C K^CWO firtf^ft*: 
^;K-yl'XWyh2 8£ffl^l>.ri:£J: 0, 

mmm±. mi iizm-thcoizm^-r. t^bm. a 

[0 115] 

[?ra<D$||] ki±<7)£5lzzco%,mzJ:ixli. 

mzfe-r.xim.w4 ^-yuxu^ y ht>mm.fflmmz 
n.-t ^mm^-t^ry r-i-mmiz^^x . 

HS8^i^«ffl!l^ ^(i^^ffll^ <5> AT . D & tz Htm 

<ot,zm&9 om~?^mm$itx&w.2ti. ruse^s- 
itmm^-Kcmmx-mm Ltz<r>x\ m^mzmtttzr y 

[0116] 4fc % dcrj^tcj;^. 5^Hcii3c-r& 
J; 3 tcffl^^*f>n^m 1 fc «ty^2^P««sS«2r 

f^ias8wTif2ii(i. m i commfrgMMm 
^'b&commizftmztLxmmzy'vybtiiiJLZti. v 
4x-ivx.\sxyh<r> i micr>y)v-7m^ m\cn>wmfo 
ssw-^^iii^- g y h jpx $ ft . I-? . m i <o» 

WM $ ft . ^ A --K-;px p< y b aw, 2 o 7 /1^- y'\i . 

micoisfl:*a«<5oftf!*"^®±^7°yy hiux§ft. a 
m i cr)?m,fcmi<r)*>bmzmi.x . miw^u- 
?comk®.wx\ iZKizmbim. b%&£o izumz 

ft. y-<x->V3zv*y h^3<D^-y'H, w,2<r> 
mmkmm'7)-'ijv>M±.izyv y bjni^fu a-o. m 

2 <r>wm,wwz.<n*'t>mzm Lx^Kiznmm. btzh 

i. 3 icSSS^ft. ?A ,-K-^xu^ y h^4 <r>y>v- 

ft. !B2«»WS*»R^i:«aH=WL-Cs SS3c75 

7'<0*^i4aT. XKlzftfoimb* & £ o tzMl 
a$ft, ^.-K-^XMy hc7)Sl feilfSSco^l/ 

2 ii <t m 4 co r it . ^i ol^€fi|sa«<7)ftij^-co 

?t r yf-rmmtfft btihymwb •& . 
[oiniifc. zvmiizxtux. m2<r>mm.t^m 



» 



4 



[oii83*fc. znfmtzxtax, mm$&<o*m 
[0119] ttz, zcomuzxtm. mms&nyfi 

*TU if^'JWi. ^*-^xl^yf>fcfra£&8&i: 

^im±tfzT yr~rmwtfn hiih%%ktfhz> . 

[0 120] & fz. Z<7)fttylz£ixtf. fSHSl»<0W 

(i. &mmtm2<D B i m^mm±i l zmf<h>titzr^^ 
-/ujiu^yhtnmffimznm^hXot.zffii&.zixfi: 

COT. IS*^rflt(RTfroMIISS fc *M ;K-vUx Myht 

[ 0 1 2 1 3 znftWlzXtitf. {S&tmii. SB 
b-^ y h<0#* tOfaCffM^ titicr>Z\ ¥4 X— ;UX U- 

y h coGMSiafS Sr wb-*- , WHO nm%i 

[o i 22] a*:. cico^HB^<tntf, 

WaeoPJdWttttSrieHUJtry^-MKt 

[0 123] iWSMBfciiitf. ffiffl^JfflillSti. 

y h<Z)Iffljgffita£I)3S5-r S £ t **T£ . WScoRilS&ft 
ttSr L7t r y =f -?-3§fi#'f# <a*tl> J) & . 
[0 124] ifc, £<OSWHfc:J:*ilf. Slfe<tVB2 

■tx o izmm^i&tcTy^mwfnhti&ngktffo 

[0 125] *?t. £tf>*nJIfc:J:fttr« mifcJ;V^2 
col^fls^o-^fcffigSfut^-f jK-^xi^ y h 
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t\ ^^-^xu-^yh*^coiScStg£(5ffl5rt , ^'rc: 
t , IE?ItC 9 0 Jg-f £>f <t -5 KSsK^rfiE&Ty'T 

[mi c (rmmw&w®. i tc «fc * a 

[02] £0^<?)^J6^RS2tcJ:l,7 , 'jyh-fl:3 

[03 3 £<056BBW*ffiW^©2K«tSmife«tO f ^ 

[H4 3 zco&w<r)mmcoBm2i l zj:z,m i fciT/m 
[05] £ nwj&nmnmm 3 k i & m 1 <oi$mtt 

5. 

[06] £ (nmfrzmcrmm 4 tzx&mi coMa:* 
««±^ a * fl-r i. &smm * mt ¥®0 -e* . 
[07] £ cr)wmmm.<mm 5 tz «t ^.m 1 ot^mft 

s. 

[083 £«0jfflBtf5«t<0JWB6fcJ:i»lO»«* 

[09] £ <nw%<r>m&mm 1 iz x h m 2 otstft 
[010] ^ cnz&mmmcoBm 1 tc <t ^. m 2 wi^m 

B0T'&&. 

[011] £60fWH<^at<O»JB8(c.i:*iB2«O»WI 
0fJ>-S <> 

[012] fifcfc^OL P D Ac7)«(R^0iCWC^-rM« 
[013] f£#«DRS«<t#tt2T*Tr-3 LPDA(iA 

U 13, 21 fS3*l8!g, 1 a fSmSSW-^SI 
lb teil^SS«fl6^ISS6. 2 11^^- 
/ni/^yb, 2 a ^icoy'f--K-;i/xix^y h<7)— 

■jmyjtf-frKM. 2 b mico^'f <-k-^x^pc>- 

b«fl!l^f<7)^--K-^> ! rfi!l. 3 ^2(0r^--K-^XI^ 
^Vh. 3a m2<r>y4X~lV3iVX> b<7)— ^rcoy 
>f ;Jf-/l^rffl!L 3 b m2cO^M-tf-^xU-p<y h-coffi 

ifcoy4#->\sfrm. 4, 17 11 mi co 

smitm. 12 m2<r>tm.t*mM. 14 r-^^- 

;Pxwyh, 15. 16 18 a^-7}t 

19 XU-zh. 2 2 -tf^US?. 2 3 fro*^ 

Kofla!. 2 4 msmma. 25 *r<fgc. 26 m 
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